In addition to the theoretical simplification of the equations of motion at low Reynolds numbers, studies of viscous this phenomenon is described in terms of a bubble-phase pressure. In addition, the bubbles give rise to an effective viscosity that increases the tangential stress required to shear the bubbly liquid. A critical test of these novel, theoretical predictions requires a microgravity experiment in which the effects of shearing can be isolated and measured without the confounding influence of buoyancy driven motion.
In addition to their role as a model suspension for which the inertial effects can be studied analytically, the bubble suspensions are also of considerable practical importance as they are encountered in nuclear reactors, fermenters used in biotechnology, and bubble column reactors.
Equations of motion of bubbly liquids validated with simple, well defined experiments will be useful in designing the equipment used in these processes. It is also expected that the experience gained with the microgravity experiment will help predict the behavior of bubble suspensions to be encountered in space processing.
Section 2 describes briefly the experiment to be carried out aboard the International Space Station. Section 3 describes the ground-based and low gravity-based research aimed at developing techniques for creating nearly uniform sized, noncoalescing bubble suspensions and measuring bubble volume fraction and velocity distribution. These techniques are being used to study buoyancy driven flow in vertical and inclined channels. Section 4 outlines theoretical framework that will be tested through the experiments. radial position. Hot-film anemometers and dual impedance probes tobedescribed inthenext section willbetraversed across thegaptodetermine thebubble volume fraction, velocity, andvelocity variance. In addition, a hotfilm probe mounted flush withthewall willbeused todetermine thewall shear stress. A comparison of experimentally measured volume fraction, velocity, and velocity variance profiles andwall shear stress withtheoretical predictions wilt provide a critical test of theaveraged equations of motionfor bubble suspensions andin particular will demonstrate theimportance ofthebubble phase pressure andviscosity.
THE MICROGRAVITY EXPERIMENT
Although there is no Taylor-Couette instability when the outer cylinder is rotated, there is still a transition to turbulent flow at significantly high shear rates, t4 This transition will occur in pure water in our Couette design at a shear rate of 27 s-1. We will conduct some of our experiments well below this critical shear rate so that we can be assured of laminar flow. However, an interesting question that the experiment will help us address is whether the effective viscosity produced by the random shear induced bubble velocities will stabilize the flow.
Photography of the Couette cell and examination of the spatial and temporal correlations of the probe signals will be used to test for flow instabilities.
GROUND-BASED AND LOW GRAVITY-BASED

Ground-Based Experiments
The An identical motor drives a similar mechanism that supports an impedance and a hot wire probe.
The hot wire probe (used to determine the fluid velocity) and dual impedance probes (used to determine bubble location and velocity) are mounted to the splice plate 90 degrees counter-clockwise from the bubblers and travel from 0 to 2.5 cm across the 3 cm gap between the inner and outer wall of the Couette. This hot wire probe has a conical tip and is expected to be more rugged than previous wire probes. A new signal conditioning unit has been designed and fabricated for the impedance probe circuits.
volume between the cones, the liquid is forced to the outside through the holes in the spinning cones into the cylindrical chamber.
The gas in the separator forms a distinct core at the center of the inner cone. A gas/liquid detector is mounted in the separator and software control is used for automatic operation. When gas is detected, a solenoid valve opens and the gas is removed by a vacuum pump. When liquid is detected, the solenoid valve closes so that no liquid is removed through the gas vent line. A pump is used to remove the gas/liquid mixture from the Couette test chamber into the separator. The same pump, pushes the bubble free water back into the Couette test chamber in preparation for making a new bubble suspension that the researchers are interested in studying. Figure 10 shows a picture of the separator used to separate the gasliquid mixture in low gravity.
Video cameras (high and normal speeds) are used to study the bubble generation and to assess the bubble size distribution, coalescence, and bubble-probe interactions.
The separator assembly consists of an acrylic cylindrical chamber that houses 2 concentric acrylic cones with holes machined into the cone sides. The chamber is coupled to a motor that spins the cones at approximately 2500 rpm.
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Modifications needed to account for the deviation of the bubbles from the spherical shape were determined in a recent study by Kushch. 5 This study also examined in detail the problem of collision between two deformable bubbles in the presence of electrolytes which induce shortrange repulsive force between the bubbles and conditions for which the short-range repulsive potential will not be sufficient to arrest the motion of bubbles towards each other leading to coalescence. 
